In their recent Perspective article, Roy Wise and Eugene Kiyatkin conclude that, "the primary, unconditioned rewarding effects of cocaine in naive animals involves the blockade of dopamine reuptake rather than stimulation of dopamine release" (Differentiating the rapid actions of cocaine. Nature Rev. Neurosci. 12, 479-484 (2011)) 1 . However, recent voltammetry studies that have measured realtime changes in dopamine concentration at the instant that cocaine enters the brain have reached different conclusions 2, 3, 4, 5 . These studies show that intravenous cocaine delivery inhibits dopamine uptake in less than 5 seconds following drug delivery 4, 5 and increases the frequency of phasic dopamine release events within the nucleus accumbens (NAc) shell to a greater extent than in the NAc core 2, 3, 6, 7 . This shell-specific increase in dopamine release begins approximately 10 seconds after cocaine delivery and lasts for approximately 2 minutes 2 . Unconditioned cocaine-evoked dopamine release is therefore both temporally and regionally specific and is important because it mediates the primary rewarding effects of cocaine 3, 8 . Conversely, cocaine-predictive cues cause a very brief and rapid surge in dopamine concentration within the NAc core, but not the NAc shell 3, [9] [10] [11] (FIG. 1A) . Thus, the unconditioned and conditioned dopamine release that are evoked by cocaine occur in anatomically and functionally distinct mesolimbic dopamine projection systems 2, 3, [12] [13] [14] . It is therefore problematic that Wise and Kiyatkin refer to 'dopamine reward' or 'the dopamine system' . For example, they predict that interoceptive cues that are associated with intravenous drug delivery will evoke conditioned dopamine release in rats with cocaine self-administration experience because these cues are extremely reliable predictors of cocaine's effects in the brain and, "immediate activation of the dopamine system occurs when the reward is reli ably predicted by environmental stimuli … [because food reward studies show that] … reward pre dictors can activate the dopamine system before the receipt of the reward itself. " However, dopamine release that is evoked by food reward and food-predictive cues occurs within the same brain region, the NAc core 15, 16 , whereas cocaine and cocainepredictive cues increase dopamine release in different brain regions (the NAc shell and core, respectively) 2, 3, 10, 11 . Therefore, the conventional 'transfer' of phasic dopamine release from the primary reward to the reward-predictive cue would not apply in this case.
Thus, one must take into account the specific dopamine system that is involved when generating predictions about unconditioned dopamine release evoked by a primary reward or about the development of conditioned dopamine release by reward-predictive cues. Moreover, a recent voltammetry study showed that phasic dopamine release within the NAc core transfers from the primary reward to the reward-predictive cue only when the reward-predictive cue has substantial incentive value (that is, when it generates Pavlovian approach) 16 . A similar relationship between dopamine release and Pavlovian approach has been shown for cocaine-predictive cues 3 (FIG. 1B) . As such, the incentive value of the stimulus should also be considered when predicting how dopamine release may be related to the interoceptive cues that are related to intravenous cocaine delivery, as these cues cannot be associated with behavioural approach and may therefore have low incentive value. 
